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cesses for the preparation and use thereof, especially as sol-
vents, for example in phytosanitary formulations.
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ETHER-AMIDE COMPOUNDS AND
PREPARATION AND USES THEREOF

CROSS-REFERENCE TO EARLIER
APPLICATIONS

This application is a continuation of U.S. application Ser.
No.12/990,293, filed Mar. 16,2011, now U.S. Pat. No. 8,969,
621, which is a U.S. national stage application of Interna-
tional Application No. PCT/EP2009/055287, filed Apr. 30,
2009, and designating the United States (published in the
French language on Nov. 5, 2009 as W(0O/2009/133181; the
title and abstract were also published in English) which
claims priority under 35 U.S.C. §119 of FR 08 02433, filed
Apr. 30, 2008, each hereby expressly incorporated by refer-
ence in its entirety and each assigned to the assignee hereof.

A subject matter of the present invention is novel com-
pounds of ether-amide type. Another subject matter of the
present invention is a process for the preparation of such
compounds. Another subject matter of the present invention is
uses of such compounds, in particular as solvents, for
example in plant-protection formulations.

Industry uses numerous chemical compounds as solvents,
for example for preparing chemicals and materials, for for-
mulating chemical compounds or for treating surfaces. For
example, solvents are used for the formulation of plant-pro-
tection active principles, in particular in the form of emulsi-
fiable concentrates (EC) intended to be diluted in water by the
farmer, before application over a field.

Industry is on the lookout for novel compounds which
make it possible to vary or to optimize products and processes
in which solvents, in particular polar solvents, are to be used.
Industry needs in particular compounds of modest cost exhib-
iting advantageous operational properties. Industry also
needs compounds exhibiting a toxicological and/or ecologi-
cal profile perceived as favorable, in particular a low volatility
(low content of VOCs), a good biodegradability, a low toxic-
ity and/or a low level of danger.

The use of dialkylamides as solvents is known. These are a
product of formula R—CONMe, where R is a hydrocarbon
group, such as an alkyl, typically with 6 to 30 carbon atoms.
Such products are sold in particular under the name
Genagen® by Clariant. These solvents have applications in
particular in the plant-protection field. However, these sol-
vents exhibit a restricted operating range and do not make it
possible to dissolve certain plant-protection active principles
at certain concentrations, within serviceable temperature
ranges, without formation of crystals.

A need remains for novel solvents, in particular in plant-
protection formulations, and for novel compounds, which can
in particular broaden the range of active principles which can
be formulated and/or their concentration and/or which can
broaden the operating conditions, in particular in terms of
stability, for example without formation of crystals, at low
temperature.

The present invention meets at least one of the needs
expressed above by providing a compound of following for-
mula (I):

R9R®C(OR})—CHR*—CONRZR? 0]

where
R%, R? and R, which are identical or different, are groups
chosen from the hydrogen atom and linear or branched
alkyl groups, preferably C,-C; alkyl groups,
R'is anR" or -(AQ), R group, where
R'" is a group chosen from hydrocarbon groups compris-
ing an average number of carbon atoms ranging from
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1 to 36 which are saturated or unsaturated, linear or
branched, optionally cyclic and optionally aromatic,
it being possible for said aromatic groups to comprise
a heteroatom in an aromatic ring,

AQ, which are identical or different, represent a group of
formula —CH,—CH,—0O—, —CHMe-CH,—0O—
or —CH,—CHMe-O—,

n is an average number greater than or equal to O, for
example ranging from 0 to 50,

R? and R, which are identical or different, are groups
chosen from the hydrogen atom and hydrocarbon groups
comprising an average number of carbon atoms ranging
from 1 to 36 which are saturated or unsaturated, linear or
branched, optionally cyclic, optionally aromatic and
optionally substituted, it being possible for R* and R?
together to optionally form a ring which is optionally
substituted and/or which optionally comprises a het-
eroatom,

R? and R? are not simultaneously hydrogen atoms.

Another subject matter of the invention is a process for the

preparation of the compound. Another subject matter of the
invention is the use of the compound as surfactant, solvent,
cosolvent, stripping agent, crystallization inhibitor, cleaning
agent, degreasing agent, plasticizing agent or coalescence
agent. Another subject matter of the invention is a method of
solvating, cosolvating, plasticizing, coalescing and/or inhib-
iting crystallization by addition of the compound of the inven-
tion. Another subject matter of the invention is formulations
comprising the compound of the invention. The formulations
can in particular be plant-protection formulations.

DEFINITIONS OR ABBREVIATIONS

In the present patent application, use is made in particular
of the following abbreviations: Me means methyl, Et means
ethyl, IsoAm means isoamyl and cyclo means cyclohexyl.

In the present patent application, the term “material com-
position” is understood to mean a more or less complex
composition comprising several chemical compounds. It can
typically be an unpurified or incompletely purified reaction
product. The compound of the invention can in particular be
isolated and/or sold and/or used in the form of a material
composition comprising it. The compound of the invention,
in the form of a pure molecule or in the form of a mixture
corresponding to the formula (I), can be included in the mate-
rial composition.

In the present patent application, the term “solvent” is
understood within a broad sense, covering in particular the
functions of cosolvent, of crystallization inhibitor or of strip-
ping agent. The term “solvent” can particularly denote a
product which is liquid at the operating temperature, prefer-
ably with a melting point of less than or equal to 20° C.,
preferably 5° C., preferably 0° C., which can contribute to
rendering a solid material liquid or to preventing or slowing
down the solidification or the crystallization of material in a
liquid medium.

Compound of the Invention

The compound of the invention exhibits the general for-
mula (I) given above. It should be noted that a mixture of
several compounds of general formula (I) may be involved. In
other words, the compound can be alone or as a mixture. In
the context of mixtures of several compounds, the numbers of
atoms or of units can be expressed as average numbers. These
are number-average numbers. In the case of compounds
alone, they will generally be whole numbers, as regards the
number of carbon atoms.
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The R, R? and R€ groups, which are identical or different,
are groups chosen from the hydrogen atom and linear or
branched alkyl groups. The alkyls can in particular be C,-C,
preferably C,-C,, alkyls. They can in particular be methyl or
ethyl groups. According to a specific embodiment, the total
number of carbon atoms, excluding the R', R* and R? groups,
is4,5o0r6.

It is mentioned that, according to a specific embodiment, at
least one of the groups chosen from R?, R? and R¢ is other than
the hydrogen atom, for example a group chosen from linear or
branched alkyl groups. The alkyls can in particular be C,-C,
preferably C,-C,, alkyls. They can in particular be methyl or
ethyl groups. According to a specific embodiment, the total
number of carbon atoms, excluding the R*, R? and R groups,
is4,5o0r6.

According to a specific embodiment, R is a methyl group
and R® and R?, which are identical or different, can be groups
chosen from the hydrogen atom and linear or branched alkyl
groups. The alkyls can in particular be C,-C,, preferably
C,-C;, alkyls. They can in particular be methyl or ethyl
groups. According to a specific embodiment, the total number
of carbon atoms, excluding the R', R* and R? groups, is 4, 5 or
6.

According to a specific embodiment, R is a hydrogen atom
and R“ is a group chosen from the hydrogen atom and linear
or branched alkyl groups, and R® is a group chosen from
linear or branched alkyl groups. The alkyls can in particular
be C,-C, preferably C,-C;, alkyls. They can in particular be
methyl or ethyl groups. According to a specific embodiment,
the total number of carbon atoms, excluding the R*, R* and R?
groups, is 4, 5 or 6.

It is mentioned that R can be a group chosen from linear or
branched alkyl groups. The alkyls can in particular be C,-C,
preferably C,-C,, alkyls. They can in particular be methyl or
ethyl groups. According to a specific embodiment, the total
number of carbon atoms, excluding the R', R* and R? groups,
is4,5o0r6.

It is mentioned that R® and R, which are identical or
different, can be groups chosen from the hydrogen atom and
linear or branched alkyl groups. The alkyls can in particular
be C,-Cq, preferably C,-C;, alkyls. They can in particular be
methyl or ethyl groups. According to a specific embodiment,
the total number of carbon atoms, excluding the R*, R? and R?
groups, is 4, 5 or 6.

According to a Specific Embodiment

R“is a group chosen from linear or branched alkyl groups.
The alkyls can in particular be C,-Cy, preferably C,-Cj,
alkyls. They can in particular be methyl or ethyl groups.
According to a specific embodiment, the total number of
carbon atoms, excluding the R, R* and R groups, is 4,
Sorb6.

R® and R€, which are identical or different, are groups
chosen from the hydrogen atom and linear or branched
alkyl groups. The alkyls can in particular be C,-C,
preferably C,-C;, alkyls. They can in particular be
methyl or ethyl groups. According to a specific embodi-
ment, the total number of carbon atoms, excluding the
R', R? and R? groups, is 4, 5 or 6.

According to specific embodiments, R°=H and R*~H or
R°=Me and R”=H or R“=H and R”=Me. According to specific
embodiments, R is a methyl or ethyl group.

According to a specific embodiment, R°=H and R*=H and
R=Et. This specific embodiment can, for example, be imple-
mented by conversion starting from an alkenenitrile of for-
mula (I') of 2-pentenenitrile (sometimes denoted 2PN) type.
It can in particular be cis-2-pentenenitrile or trans-2-pen-
tenenitrile.

10

15

20

25

30

35

40

45

50

55

60

65

4

According to another specific embodiment, R"=Me and
R”=H and R*=Me or R°=H and R*~Me and R*=Me. This
specific embodiment can, for example, be implemented by
conversion starting from an alkenenitrile of formula (I') of
methyl-2-butenenitrile (sometimes denoted 2BN) type. It can
in particular be a 2-methyl-2-butenenitrile, such as cis-2-
methyl-2-butenenitrile or trans-2-methyl-2-butenenitrile, or
a 3-methyl-3-butenenitrile, such as cis-3-methyl-2-buteneni-
trile or trans-3-methyl-2-butenenitrile.

According to a specific embodiment, the compound is a
mixture of compounds such as R°=H and R®=H and R“=Et for
the first and R“=Me and R”=H and R“=Me for the second. The
molar ratio of the first and second can, for example, be
between 50/50 and 99/1, preferably between 60/40 and 90/10.

The R? and R? groups, which are identical or different, are
groups chosen from the hydrogen atom and hydrocarbon
groups comprising an average number of carbon atoms rang-
ing from 1 to 36 which are saturated or unsaturated, linear or
branched, optionally cyclic, optionally aromatic and option-
ally substituted, it being possible for R* and R® together to
optionally form a ring which comprises the nitrogen atom to
which they are bonded, which is optionally substituted and/or
which optionally comprises an additional heteroatom. It
should be noted that R* and R? are not simultaneously hydro-
gen atoms. In other words, the —CONRZR? group is not a
—CONH, group. It can be a —CONHR? group, where R? is
not a hydrogen atom, or a —CONR?R? group, where R* and
R? are not hydrogen atoms. R? and R?, which are identical or
different, can, for example, be chosen from methyl, ethyl,
propyl (n-propyl), isopropyl, n-butyl, isobutyl, n-pentyl,
amyl, isoamyl, hexyl or cyclohexyl groups, their mixtures
and/or their combinations. R* and R* can also be such that
they together form, with the nitrogen atom, a morpholine,
piperazine or piperidine group. R? and R? can in particular be
methyl groups, preferably both.

The R! group is a group typically corresponding to an
alcohol R'—OH. In one case, it can correspond to a simple
alcohol R™—OH. In another case, it can correspond to an
ethoxylated and/or propoxylated alcohol of formula HO-
(AO),R". R" represents the hydrocarbon residue of its
optionally ethoxylated and/or propoxylated alcohols. The R'
group is a group chosen from hydrocarbon groups comprising
an average number of carbon atoms ranging from 1 to 36
which are saturated or unsaturated, linear or branched,
optionally cyclic and optionally aromatic, it being possible
for said aromatic groups to comprise a heteroatom in an
aromatic ring. The heteroatom of the aromatic group can be
an oxygen or nitrogen atom. It is mentioned that the aromatic
group can be directly connected or can be carried by an alkyl
group. It is mentioned that the cyclic or aromatic groups can
be substituted. R" can, for example, be chosen from methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, n-pentyl, isopen-
tyl, isoamyl, n-hexyl, cyclohexyl, n-octyl, isooctyl, 2-ethyl-
hexyl, tridecyl, phenyl or benzyl groups and their mixtures. It
should be noted that R" can be a more or less complex
mixture which can correspond to the use of a more or less
complex mixture of R'—OH alcohols, for example fusel oil.

According to a specific embodiment, R! is a group other
than n-hexyl and R® and/or R? is other than the hydrogen
atom. According to a specific embodiment, R' is a group other
than n-butyl and R* and/or R? is other than the hydrogen atom.
According to a specific embodiment, R! is a group other than
ethylhexyl and R” and/or R? is other than the hydrogen atom.

According to a specific embodiment, R! is a group other
than n-hexyl. According to a specific embodiment, R' is a
group other than n-butyl. According to a specific embodi-
ment, R! is a group other than ethylhexyl.
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According to a specific embodiment, the R' group is a
cyclic group, preferably a cyclohexyl group. According to a
specific embodiment, R"=R’—R°—H and R! is a cyclic
group, preferably a cyclohexyl group. The compounds exhib-
iting such a group exhibit solvent properties and/or properties >
of miscibility in water which are particularly advantageous,
in particular in the context of plant-protection formulations.

The group (AO) represents an ethoxy group of formula
—CH,—CH,—O— or a propoxy group of formula
—CHMe-CH,—0O— or —CH,—CHMe-O—. The number
n is an average number greater than or equal to 0, for example
ranging from 0 to 50. It typically represents a degree of
ethoxylation and/or propoxylation. In the case where ethoxy
and propoxy groups are present, they can be distributed ran-
domly or blockwise.

The compound of the invention is preferably such that it
exhibits a melting point of less than or equal to 20° C.,
preferably 5° C., preferably 0° C. The groups described in
detail above are preferably such that the compound exhibits
this property.

According to one embodiment, the compound of the inven-
tion can be completely miscible in water. According to a
specific embodiment, the compound of the invention is par-
tially miscible in water. The miscibility in water can, for
example, be less than 10% by weight (at 25° C.), preferably
than 2%, preferably than 1% or than 0.1%. It can be greater
than 0.001%, preferably than 0.01% or than 0.1%. It can, for
example, be between 0.01% and 2%, for example between
0.1% and 1%. Surprisingly, the compounds of the invention
exhibit good solvent properties, in particular for plant-pro-
tection active principles in plant-protection formulations with
alow miscibility in water. The R%, R” and R groups and/or the
R! group and/or the R* and R groups can be chosen so as to
control the miscibility in water.

The compound of the invention preferably exhibits one of
the following formulae:

Z,

It is mentioned that the compound can be a mixture of
compounds exhibiting these formulae. For example, the fol-
lowing mixtures may be involved:

25

40

45

50

55

60

65

MN

W\

%

It is mentioned that the compound of the invention can be
included in a material composition comprising products other
than the compound alone or as a mixture corresponding to the
formula (I). In the material composition, the compound ofthe
invention can represent at least 10% by weight. Preferably, it
is the main compound of the material composition. The term
“main compound” is understood to mean, in the present
patent application, the compound having the highest content,
even if its content is less than 50% by weight (for example, in
a mixture of 40% of A, of 30% of B and of 30% of C, the
product A is the main compound). More preferably still, the
compound of the invention represents at least 50% by weight
of the material composition, for example from 70 to 95% by
weight and even from 75 to 90% by weight. As indicated
above, the material composition can be a reaction product.
The other products of the material composition can in par-
ticular be by-products of the impurities, unreacted products or
products corresponding to reaction adducts of products
included in the starting compounds not leading to the com-
pounds of formula (I).

Process

The compound of the invention can in particular be pre-

pared by conversion starting from an alkenenitrile of formula

@
RR®C—=CR*—CN (D).

It should be noted that, in all the processes and sequences
mentioned below, use may be made of optional intermediate
stages of separation and/or of purification in order, for
example, to remove untargeted by-products. The by-products
can optionally be used to manufacture other products or can
be converted in order to be reintroduced into the process. The
process can be followed by stages of filtration and/or of
purification, for example by distillation.

It is possible in particular to carry out a conversion by a
process comprising a conversion by addition of an alcohol of
formula R'—OH to the double bond and a conversion of the
—CN group to the —CONRZR? group. These conversions
can be carried out in any order. However, it is preferable to
carry out the addition of the alcohol before the conversion of
the —CN group.

The addition of the alcohol can be carried out in a known
way, for example in the presence of a base, often in a catalytic
amount. It is an addition of the Michael type. It can be carried
out in a solvent, preferably in a nonaqueous solvent. Use may
advantageously be made, as solvent, of the alcohol of formula
R'—OH, then in excess.

The conversion of the —CN group can in particular com-
prise a conversion of the —CN group to the —COOH or
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—COOR' group, where R' is a C,-C, alkyl, followed by a
conversion of the —COOH or —COOR' group to the
—CONR?R? group using an amine of formula HNRR?.

In one embodiment, the process comprises the following
stages:
stage 1) the alkenenitrile of formula (I') is reacted with an
alcohol of formula R'—OH in order to obtain an ether-nitrile
of formula (II')

R9R®’C(ORY)—CHR*—CN (Ir)
stage 2) the —CN group of the ether-nitrile is converted to the
amide group, so as to obtain the product of formula (I).
Stage 1) typically constitutes a Michael reaction. As men-
tioned above, it can be carried out in the presence of a base,
preferably in a nonaqueous solvent, for example the alcohol
of formula R*—OH, typically in large excess. Use may be
made, as base, for example, of an ammonium hydroxide, an
alkali metal, and the like.

Stage 2) typically constitutes a conversion of the —CN group
to the —CONRZR? group.

Stage 2) advantageously comprises the following stages:
stage 2a): the —CN group is converted to the —COOH or
—COOR' group, where R'is a C, C, alkyl,

stage 2b): the —COOH or —COOR' group is converted to the
—CONR?R? group using an amine of formula HNR?R?, so as
to obtain the compound of formula (I).

According to a specific embodiment, stage 2) comprises
the following stages:
2a') the —CN group is converted to the —COOH group
directly by hydrolysis or by forming a—COOR' group and by
then hydrolyzing,
2b") the —COOH group is converted to the —CONR?R?
group directly by reaction with an amine of formula HNR*R?
or by forming a —COCI group and by then reacting with an
amine of formula HNR?R?, so as to obtain the compound of
formula (I).

Use may in particular be made of the following sequence:
2a'l) the —CN group is converted to the —COOH group by
hydrolysis,
2b'1) the —COOH group is converted to the —CONRZR?
group directly by reaction with an amine of formula HNRR?.

Use may alternatively be made of the following sequence:
2a'l) the —CN group is converted to the —COOH group by
hydrolysis,
2b'2) a—COCl group is formed,
2b'3) reaction is carried out with an amine of formula
HNRZR?.

Use may alternatively be made of the following sequence:
2a'2) a—COOR' group is formed,
2a'3) hydrolysis is carried out to give the —COOH group,
2b'1) the —COOH group is converted to the —CONRZR?
group directly by reaction with an amine of formula HNRZR?.

Use may alternatively be made of the following sequence:
2a'2) a—COOR' group is formed,
2a'3) hydrolysis is carried out to give the —COOH group,
2b'2) a—COCl group is formed,
2b'3) reaction is carried out with an amine of formula
HNR?R?.

According to another specific embodiment, stage 2) com-
prises the following stages:
2a") the —CN group is converted to the —COOR' group,
2b™) the —COOR' group is converted to the —CONR?R?
group using an amine of formula HNRZR?, so as to obtain the
compound of formula (I).

Stage 2b") is a transamidation reaction. It can be carried out
in a known way. During this reaction, it is preferable to
employ from 0.8 to 1.2 mol, preferably from 0.9 to 1.1 mol,
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preferably approximately 1 mol, of amine per mole of ester.
The reaction can in particular be carried out using acid or
basic catalysts, for example using potassium carbonate or
alkyl orthotitanates. This stage can be carried out in solution,
for example in aqueous solution or in solution in toluene. It is
possible, during this stage, to gradually remove the methanol
formed in order to promote the reaction. The removal can be
accompanied by aremoval of the solvent, for example with an
azeotrope. After separation of the methanol, the solvent
removed can be reintroduced into the process.

Stages 2a") and 2a'2) are esterification reactions starting
from a nitrile. They can be carried out in a known way. Use
may in particular be made of the Pinner reaction. They can be
carried out using an alcohol of formula R'OH, preferably in
excess. This alcohol can constitute the solvent of the reaction.

Stage 2a'l) is a hydrolysis reaction. It can be carried out in
a known way, in particular by acid hydrolysis or basic
hydrolysis.

Stage 2b"2) is a known reaction. It can in particular be
carried out using thionyl chloride. It is accompanied by the
formation of hydrochloric acid. A base can be used in order to
trap it, for example triethylamine (TEA). This stage can be
carried out with at least 0.8 molar equivalent of amine, pref-
erably with at least one equivalent. Use may in particular be
made of an excess of 1.05 to 1.4 molar equivalents.

The addition of the alcohol, in particular in stage 1), is
preferably carried out using at least one molar equivalent of
alcohol, with respect to the alkenenitrile. Use may be made of
a large excess of alcohol, for example from 2 to 20 equiva-
lents, in particular from 5 to 15. Use may in particular be
made of the alcohol as solvent of the reaction.

Use may in particular be made, as starting alkenenitrile
compounds, of the alkenenitriles for which:

R°=H and R*~H and R*=FEt. Itis an alkenenitrile of formula
(I') of 2-pentenenitrile (sometimes denoted 2PN) type. It
can in particular be cis-2-pentenenitrile or trans-2-pen-
tenenitrile.

R°=Me and R’=H and R*Me or R°=H and R*~Me and
R“=Me. It is an alkenenitrile of formula (I') of methyl-
2-butenenitrile (sometimes denoted 2BN) type. It can in
particular be a 2-methyl-2-butenenitrile, such as cis-2-
methyl-2-butenenitrile or trans-2-methyl-2-buteneni-
trile, or a 3-methyl-2-butenenitrile, such as cis-3-me-
thyl-2-butenenitrile or trans-3-methyl-2-butenenitrile.

Use may in particular be made of a mixture of alkeneni-
triles, where R°=H and R?=H and R*=Et for the first and
R°=Me and R?=H and R*=Me for the second. The molar ratio
of'the first to the second can, for example, be between 50/50
and 99/1, preferably between 60/40 and 90/10. Use may in
particular be made of a mixture of cis-2-pentenenitrile (the
first) and of trans-2-methyl-2-butenenitrile (the second), for
example in a molar ratio of the first to the second of between
50/50 and 99/1, preferably between 60/40 and 90/10.

The compound of the invention can alternatively be pre-
pared by conversion starting from an unsaturated compound
of following formula R“R’C—=CR°*—CO—NR'R?, for
example starting from acrylamide compounds (where R°=H)
or from methacrylamide compounds (where R“=CH,). It is
possible, for example, to operate by Michael addition, by
reaction ofan alcohol or ofan alkoxide of formula R'—OH or
R'O~ with a double bond. Such reactions are known to a
person skilled in the art. They can be carried out in the pres-
ence of a basic catalyst.

The compound of the invention can alternatively be pre-
pared by conversion starting from an unsaturated compound
of following formula RR’C=CR°*—COOH or
R“R’C=CR“—COOR!' or R“R*C—=CR*—CONH,. Itis pos-
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sible, for example, to carry out a Michael addition and then to
convert the —COOH or —COOR' or —CONH, group to the
—CONR?R? group by amidation or transamidation or a sub-
stitution reaction. It is alternatively possible to convert the
—COOH or —COOR' or —CONH, group to the
—CONR?R? group by amidation or transamidation or a sub-
stitution reaction and then to carry out a Michael addition.
Uses—Formulations

The compound of the invention can in particular be used as
surfactant, solvent, cosolvent and/or crystallization inhibitor,
as plasticizing agent or as coalescence agent.

The term “cosolvent” is understood to mean that other
solvents can be combined with it. The use as solvent or
cosolvent comprises in particular uses for dissolving a com-
pound in a formulation, in a reaction medium, the use for
completely or partially dissolving a product to be removed
(degreasing, stripping) and/or the use for facilitating the
detachment of films of materials.

For the use as surfactant, preference is given to the alkoxy-
lated and/or propoxylated compounds, that is to say where n
is other than O in the formula (I).

The compound of the invention can be used in particular,
for the functions indicated above or for others, in a plant-
protection formulation, in a cleaning formulation, in a strip-
ping formulation, in a degreasing formulation, in a lubricants
or textiles formulation, in a coating formulation, for example
in a paint formulation, in a pigment or ink formulation orin a
plastic formulation.

The compound can, for example, be used as coalescence
agent in a water-based paint formulation.

The compound can in particular be used as solvent for
resins, for example in the industry for coating cables or in the
electronics industry, in particular as solvent for PVDF.

The compound can be used in particular as cleaning and/or
stripping solvent in the electronics industry. It can in particu-
lar be used in lithium batteries. It can be used in particular on
photoresist resins, polymers, waxes, greases or oils. The com-
pound can be used in particular for the cleaning of inks, for
example during the production of inks or during the use ofink
in printing.

The compound can be used in particular for the cleaning of
sieves or other implements employed in processes for the
manufacture and/or recycling of paper.

The compound can be used in particular for the cleaning of
asphalts or tar sands, for example on coated substrates, on the
implements used to apply these materials, on contaminated
clothing or on contaminated vehicles.

The compound can be used in particular for the cleaning of
flying craft, such as planes, helicopters or space shuttles.

The compound can be used in particular as degreasing
agent on metal surfaces, for example surfaces of implements,
manufactured items, metal sheets or molds, in particular
made of steel or aluminum or of alloys of these metals.

The compound can in particular be used as cleaning solvent
on hard surfaces or textile surfaces.

The compound can be used in particular as solvent for
stripping paints or resins on surfaces of implements, for
example casting molds, or on surfaces of industrial sites
(floors, partitions, and the like). The formulations for strip-
ping paints can in particular be water-based formulations (the
compound being as a mixture with water) or solvent-based
formulations (the compound then being the solvent or a com-
pound as a mixture with water).

The compound can be used in particular as plasticizing
agent in thermoplastic polymer formulations.

The cleaning and/or degreasing formulations can in par-
ticular be formulations for household care, carried out in

20

30

35

40

45

55

65

10

homes or in public areas (hotels, offices, factories, and the
like). They can be formulations for cleaning hard surfaces,
such as floors, surfaces of kitchen and bathroom furniture and
fittings, or dishes. These formulations can also be used in the
industrial sphere for degreasing manufactured products and/
or for cleaning them. Such formulations can be used in par-
ticular to clean and/or strip products, implements, molds,
clothes or other items.

The compound of the invention can in particular be used in
plant-protection formulations comprising a solid active prod-
uct. Further details are given below, where the word “solvent”
can denote the compound of the invention or a material com-
position comprising it described above.

Detailed Use in the Context of Plant-Protection Formulations

The plant-protection formulation is generally a concen-
trated plant-protection formulation comprising an active
compound.

Agriculture makes use of numerous active materials, such
as fertilizers or pesticides, for example insecticides, herbi-
cides or fungicides. The reference is to plant-protection active
products (or active materials). Plant-protection active prod-
ucts are generally products in the pure or highly concentrated
form. They have to be used on farms at low concentrations. To
this end, they are generally formulated with other ingredients
in order to make possible easy dilution in weight by the
farmer. The reference is to plant-protection formulations. The
dilution carried out by the farmer is generally carried out by
mixing the plant-protection formulation with water.

Thus, plant-protection formulations have to make possible
easy dilution in weight by the farmer in order to obtain a
product in which the plant-protection product is correctly
dispersed, for example in the solution, emulsion, suspension
or suspoemulsion form. Plant-protection formulations thus
make possible the transportation of a plant-protection product
in a relatively concentrated form, easy packaging and/or easy
handling for the final user. Different types of plant-protection
formulations can be used according to the different plant-
protection products. Mention is made, for example, of emul-
sifiable concentrates (“EC”), concentrated emulsions (Emul-
sion, oil in water, “EW”), microemulsions (“ME”), wettable
powders (“WP”) or water-dispersible granules (“WDG”).

The formulations which it is possible to use depend on the
physical form of the plant-protection product (for example
solid or liquid) and on its physicochemical properties in the
presence of other compounds, such as water or solvents.

After dilution in weight by the farmer, for example by
mixing with water, the plant-protection product can occur in
different physical forms: solution, dispersion of solid par-
ticles, dispersion of droplets of the product, droplets of sol-
vent in which the product is dissolved, and the like. Plant-
protection formulations generally comprise compounds
which make it possible to obtain these physical forms. They
can, for example, be surfactants, solvents, inorganic supports
and/or dispersants. Very often, these compounds do not have
an active nature but a nature of intermediate of help to the
formulation. Plant-protection formulations can in particular
be in the liquid form or in the solid form.

In order to prepare plant-protection formulations of solid
plant-protection active products, it is known to dissolve the
product in a solvent. The plant-protection formulation thus
comprises a solution of the product in the solvent. The for-
mulation can be in the solid form, for example in the form of
a wettable powder (WP) where the solution impregnates an
inorganic support, for example kaolin and/or silica. The for-
mulation can alternatively be in the liquid form, for example
in the form of an emulsifiable concentrate (EC) exhibiting a
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single clear liquid phase comprising the solvent and the prod-
uct in solution, which can form an emulsion by addition of
water, without stirring or with gentle stirring. It can also be in
the form of a cloudy concentrated emulsion (EW), the phase
of'which dispersed in the water comprises the solvent and the
product in solution in the solvent. It can also be in the form of
a clear microemulsion (ME), the phase of which dispersed in
the water comprises the solvent and the product in solution in
the solvent.

Some solid plant-protection active principles are often dif-
ficult to formulate. For example, tebuconazole is a particu-
larly effective and widely used fungicide, in particular for the
cultivation of soya. For some plant-protection active prin-
ciples, it is difficult to produce concentrated formulations
which are easy to dilute for the farmer, which are stable and
which are without substantial disadvantages (known or per-
ceived) with regard to safety, toxicity and/or ecotoxicity. For
some active principles, it is difficult to formulate at relatively
high concentrations with a satisfactory stability. In particular,
it is necessary to avoid the appearance of crystals, in particu-
lar at low temperature and/or during the dilution and/or dur-
ing the storage at high temperature of the diluted composi-
tion. The crystals may have negative effects, in particular may
block the filters of the devices used to spread the diluted
composition, may block the spray devices, may reduce the
overall activity of the formulation, may create needless prob-
lems of waste procedures in order to remove the crystals,
and/or may cause poor distribution of the active product over
the agricultural field.

The formulations comprising the solvent exhibit in particu-
lar:

dissolution of large amounts of active principles,

absence of crystallization, even under demanding condi-

tions,

good biological activity, which can be due to good solva-

tion, and/or

a safety, toxicology and/or ecotoxicology profile perceived

as favorable.
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The plant-protection formulation can in addition be a con-

centrated plant-protection formulation comprising:

a) a plant-protection active product,

b) the solvent,

c) optionally at least one emulsifying agent, preferably a
surfactant, and

d) optionally water.

Plant-Protection Active Product a)

Plant-protection active products, in particular water-in-
soluble and solid products, are known to a person skilled in
the art. The plant-protection active product can in particular
be a herbicide, an insecticide, an acaricide, a fungicide or a
rodenticide, for example a raticide.

Mention may be made, as nonlimiting examples of suitable
active materials, inter alia, of ametryn, diuron, linuron,
chlortoluron, isoproturon, metamitron, diazinon, aclon-
ifen, atrazine, chlorothalonil, bromoxynil, bromoxynil
heptanoate, bromoxynil octanoate, mancozeb, maneb,
zineb, phenmedipham, propanil, the phenoxyphenoxy
series, the heteroaryloxyphenoxy series, CMPP, MCPA,
2,4-D, simazine, the active products of the imidazoli-
none series, the family of the organophosphorus com-
pounds, with in particular azinphos-ethyl, azinphos-me-
thyl, alachlor, chlorpyrifos, diclofop-methyl,
fenoxaprop-P-ethyl, methoxychlor, cypermethrin,
fenoxycarb, cymoxanil, chlorothalonil, the neonicoti-
noid insecticides, the family of the triazole fungicides,
such as azaconazole, bromuconazole, cyproconazole,
difenoconazole, diniconazole, epoxiconazole, fen-
buconazole, flusilazole, myclobutanil, tebuconazole, tri-
adimefon and triadimenol, strobilurins, such as pyra-
clostrobin, picoxystrobin, azoxystrobin, famoxadone,
kresoxim-methyl and trifloxystrobin, or sulfonylureas,
such as bensulfuron-methyl, chlorimuron-ethyl, chlor-
sulfuron, metsulfuron-methyl, nicosulfuron, sulfometu-
ron-methyl, triasulfuron and tribenuron-methyl.

The water-insoluble products are chosen from this list.

Use may in particular be made of the following plant-
protection active products:

Alachlor

Chlorpyrifos

0
i CHj,
Cl—CH—C._
N—CH,—0
CHy—H,C CH,—CH;
cl
S. O—CH—CH;
N,/
N /P\
ol d “o—cm—cu;

\_/

Cl
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These products and names are known to a person skilled in
the art. It is possible to combine several plant-protection
active products.

Emulsifying Agent c)

The plant-protection formulation can comprise an emulsi-
fying agent, typically and preferably a surfactant. The emul-
sifying agents are agents intended to facilitate the emulsifi-
cation or the dispersion, after bringing the formulation into
contact with water, and/or to stabilize (over time and/or with
regard to the temperature) the emulsion or the dispersion, for
example by preventing sedimentation.

The surfactants are known compounds which exhibit a
molar mass which is generally relatively low, for example less
than 1000 g/mol. The surfactant can be an anionic surfactant,
in the salified or acid form, a nonionic surfactant, preferably
a polyalkoxylated surfactant, a cationic surfactant or an
amphoteric surfactant (term also including zwitterionic sur-
factants). A mixture or a combination of these surfactants
may be involved.

Mention may be made, as examples of anionic surfactants,
without the intention to be limited thereto, of:

alkylsulfonic acids or arylsulfonic acids, optionally substi-

tuted by one or more hydrocarbon groups, the acid func-
tional group of which is partially or completely salified,
such as Cg—Os,, more particularly C;-C;, and prefer-
ably C,,-C,, alkylsulfonic acids, benzenesulfonic acids
or naphthalenesulfonic acids substituted by one to three
C,-C5,, preferably C,-C, 4, alkyl groups and/or C,-C,,
preferably C,-C, 4, alkenyl groups.

mono- or diesters of alkyl sulfosuccinic acids, the linear or

branched alkyl part of which, optionally substituted by
one or more hydroxyl and/or linear or branched C,-C,
alkoxyl (preferably ethoxyl, propoxyl or ethopropoxyl)
groups.

phosphate esters more particularly chosen from those com-

prising at least one saturated, unsaturated or aromatic
and linear or branched hydrocarbon group comprising
from 8 to 40, preferably from 10 to 30, carbon atoms,
optionally substituted by at least one alkoxyl (ethoxyl,
propoxyl or ethopropoxyl) group. In addition, they com-
prise at least one mono- or diesterified phosphate ester
group, so that it is possible to have one or two free or
partially or completely salified acid groups. The pre-
ferred phosphate esters are of the type of the mono- and
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diesters of phosphoric acid and of alkoxylated (ethoxy-
lated and/or propoxylated) mono-, di- or tristyrylphenol
or of alkoxylated (ethoxylated and/or propoxylated)
mono-, di- or trialkylphenol, optionally substituted by
one to four alkyl groups; of phosphoric acid and of an
alkoxylated (ethoxylated or ethopropoxylated) Cg-Cs,,
preferably C,,-C,,, alcohol; or of phosphoric acid and
of a nonalkoxylated C4-C,,, preferably C,,-C,,, alco-
hol.

sulfate esters obtained from saturated or aromatic alcohols

optionally substituted by one or more alkoxyl (ethoxyl,
propoxyl or ethopropoxyl) groups and for which the
sulfate functional groups exist in the free acid form or
partially or completely neutralized. Mention may be
made, by way of example, of the sulfate esters more
particularly obtained from saturated or unsaturated
C,-C,, alcohols which can comprise from 1 to 8 alkoxyl
(ethoxyl, propoxyl or ethopropoxyl) units; the sulfate
esters obtained from polyalkoxylated phenol substituted
by 1 to 3 saturated or unsaturated C,-C;, hydrocarbon
groups and in which the number of alkoxyl units is
between 2 and 40; or the sulfate esters obtained from
polyalkoxylated mono-, di- or tristyrylphenol in which
the number of alkoxyl units varies from 2 to 40.

The anionic surfactants can be in the acid form (they are
potentially anionic) or in a partially or completely salified
form, with a counterion. The counterion can be an alkali
metal, such as sodium or potassium, an alkaline earth metal,
such as calcium, or also an ammonium ion of formula N(R),,*
in which R, which are identical or different, represent a
hydrogen atom or a C, -C, alkyl radical optionally substituted
by an oxygen atom.

Mention may be made, as examples of nonionic surfac-
tants, without the intention to be limited thereto, of:

polyalkoxylated (ethoxylated, propoxylated or ethopro-

poxylated) phenols substituted by at least one C,-C,,
preferably C,-C, ,, alkyl radical or substituted by at least
one alkylaryl radical, the alkyl part of which is a C;-C
alkylpart. More particularly, the total number of alkoxyl
units is between 2 and 100. Mention may be made, by
way of example, of polyalkoxylated mono-, di- or tri
(phenylethyl) phenols or polyalkoxylated nonylphenols.
Mention may be made, among ethoxylated and/or pro-
poxylated, sulfated and/or phosphated, di- or
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tristyrylphenols, of the ethoxylated di(1-phenylethyl)
phenol comprising 10 oxyethylene units, the ethoxy-
lated di(1-phenylethyl)phenol comprising 7 oxyethyl-
ene units, the ethoxylated and sulfated di(1-phenylethyl)
phenol comprising 7 oxyethylene units, the ethoxylated
tri(1-phenylethyl)phenol comprising 8 oxyethylene
units, the ethoxylated tri(1-phenylethyl)phenol com-
prising 16 oxyethylene units, the ethoxylated and sul-
fated tri(1-phenylethyl)phenol comprising 16 oxyethyl-
ene units, the ethoxylated tri(1-phenylethyl)phenol
comprising 20 oxyethylene units or the ethoxylated and
phosphated tri(1-phenylethyl)phenol comprising 16
oxyethylene units.

polyalkoxylated (ethoxylated, propoxylated or ethopro-
poxylated) C4-C,, fatty alcohols or acids. The number of
the alkoxyl units is between 1 and 60. The term “ethoxy-
lated fatty acid” includes both the products obtained by
ethoxylation of a fatty acid with ethylene oxide and
those obtained by esterification of a fatty acid with a
polyethylene glycol.

polyalkoxylated (ethoxylated, propoxylated or ethopro-
poxylated) triglycerides of vegetable or animal origin.
The triglycerides resulting from lard, tallow, peanut oil,
butter oil, cottonseed oil, linseed oil, olive oil, palm oil,
grape seed oil, fish oil, soybean oil, castor oil, rapeseed
oil, copra oil or coconut oil and comprising a total num-
ber of alkoxyl units of between 1 and 60 are thus suit-
able. The term “ethoxylated triglyceride” is targeted
both at the products obtained by ethoxylation of a trig-
lyceride with ethylene oxide and at those obtained by
transesterification of a triglyceride with a polyethylene
glycol.

optionally polyalkoxylated (ethoxylated, propoxylated or
ethopropoxylated) sorbitan esters, more particularly
cyclized sorbitol esters of C,, to C,, fatty acids, such as
lauric acid, stearic acid or oleic acid, comprising a total
number of alkoxyl units of between 2 and 50.

Emulsifiers of use are in particular the following products,

all sold by Rhodia:

Soprophor® TSP/724: surfactant based on ethopropoxy-
lated tristyrylphenol

Soprophor® 796/0: surfactant based on ethopropoxylated

tristyrylphenol

Soprophor® CY 8: surfactant based on ethoxylated
tristyrylphenol

Soprophor® BSU: surfactant based on ethoxylated
tristyrylphenol

Alkamuls® RC: surfactant based on ethoxylated castor oil
Alkamuls® OR/36: surfactant based on ethoxylated castor
oil

Alkamuls® T/20: surfactant based on a sorbitan ester

The formulation advantageously comprises at least 4%,
preferably at least 5%, preferably at least 8%, by weight of
dry matter, of at least one surfactant c).

It is mentioned that the solvent can be combined with an
aromatic and/or nonaromatic surfactant.
Other Details with Regard to the Plant-Protection Formula-
tion

The concentrated plant-protection formulation preferably
does not comprise large amounts of water. Typically, the
water content is less than 50% by weight, advantageously less
than 25% by weight. It will generally be less than 10% by
weight.

The formulation is preferably a liquid formulation, for
example in the form of an emulsifiable concentrate (EC), a
concentrated emulsion (EW) or a microemulsion (ME). In
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this case, it preferably comprises less than 500 g/1 of water,
more preferably less than 250 g/1. It will generally be less than
100 g/1.
The formulations can advantageously comprise:
a) from 4 to 60%, preferably from 10 to 50%, of the plant-
protection product, by weight of active material,
b) from 10 to 92%, preferably from 20 to 80%, of the solvent,
by weight,
¢) from 4 to 60%, preferably from 5 to 50%, preferably from
810 25%, by weight of dry matter, of an emulsifier, preferably
of a surfactant,
d) from 0 to 10% by weight of water.
The production of solid formulations, for example of for-
mulations in which a liquid comprising the plant-protection
product dissolved in the solvent is supported by a mineral
and/or dispersed in a solid matrix, is not ruled out.
The formulation can, of course, comprise ingredients (or
“additives™) other than the plant-protection active product,
the solvent(s), the optional emulsifying agent(s) and the
optional water. It can in particular comprise viscosity-modi-
fying agents, antifoaming agents, in particular silicone anti-
foaming agents, sticking agents, anti-leaching agents, inert
fillers, in particular inorganic fillers, antifreeze agents, and
the like.
The formulations can in particular comprise additives,
referred to as “other additives”, not included in the definition
of'the products a), b) or ¢), such as:
other solvents, generally in a small amount, that is to say in
a smaller amount than the solvent of the solvent system
which is present in the smallest amount. An other solvent
is not understood as forming part of the solvent system.
Mention is in particular made, as other solvents, of the
solvents of the family of the phosphates, phosphonates
or phosphine oxides, such as TEBP, TBP, TEPO or
DBBP. Mention is also made of alkyldimethylamides
where the alkylis a C4-C, 5 alkyl, in particular those sold
under the Genagen brand. Mention is also made of ester
lactates, in particular those sold under the Purasolv
brand. Mention is also made of methyl esters of fatty
acids, in particular those sold under the Phytorobe
brand. Mention is also made of diacid diesters (“DiBasic
Esters™), in particular those sold by Rhodia under the
Rhodiasolv RPDE and Rhodiasolv DIB brands. Men-
tion is also made of hydrocarbon fractions, cyclic
amides, such as NMP, and lactones. Mention is also
made of the bis(dialkylamides) described in the docu-
ment WO 2008/074837.

crystallization inhibitors. They can be the solvents men-
tioned above. They can also be nonpolyalkoxylated fatty
acids or fatty alcohols. Mention is made, for example, of
the product Alkamuls® OL700, sold by Rhodia.

Conventional processes for the preparation of plant-pro-
tection formulations or of mixtures of solvents can be
employed. It is possible to carry out simple mixing of the
constituents.

The concentrated plant-protection formulation is intended
to be spread over a cultivated field or a field to be cultivated,
for example of soya, generally after diluting in water, in order
to obtain a dilute composition. Diluting is generally carried
out by the farmer, directly in a tank (tank-mix), for example in
the tank of a device intended to spread the composition. The
addition by the farmer of other plant-protection products, for
example fungicides, herbicides, pesticides or insecticides, or
fertilizers is not ruled out. Thus, the formulation can be used
to prepare a dilute composition in water of the plant-protec-
tion active product by mixing at least one part by weight of
concentrated formulation with at least 10 parts by weight of
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water, preferably less than 1000 parts by weight of water. The
degrees of dilution and the amounts to be applied to the field
generally depend on the plant-protection product and on the
dose desirable for treating the field; this can be determined by
the farmer.

Other details or advantages may become apparent in the
light of the examples which follow, without implied limita-
tion.

EXAMPLES
Example 1
Preparation of CH;—CH,—CH(O-IsoAm)-CH,—
CONMe,
The synthetic route is as follows:
y )\/\ RANOH"
/\/\CN N O ——
Mw: 81.12 Mw: 88.15
NC
\j\ /\)\ MeOH
Y H2504
Mw: 169.26
(€]
\Oii
MeOH
—_—
/\)\ KOH
O
Mw: 202.29
HOOC
\j\ /\)\ S0Ch
B
O
Mw: 188.26
Cl
(6]
DMA, TEA
—_—
O/\)\ toluene
Mw: 206.71
O /\)\
O
Mw: 215.33

First Stage:

450 g (5.003 mol) of isoamyl alcohol, 10 g (0.06 mol) of
Triton B (benzyltrimethylammonium hydroxide) and 414.1 g
(5.003 mol) of 2PN (2-pentenenitrile) are charged at ambient
temperature and kept stirred at 35+4° C. for 12 hours under a
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nitrogen blanket. 609.7 g of product of stage 1 (3-(isopenty-
loxy)pentanenitrile) are obtained with a yield of 72% and a
purity of 98.8%.

Second Stage:

1507 ml (37.44 mol) of methanol, 350 ml (6.24 mol) of
concentrated sulfuric acid with a density of 1.84 and 543 g
(3.12 mol) of product of stage 1 are mixed and brought to
reflux (80° C.) with stirring for 12 hours.

When the reaction is complete, the medium is poured onto
1500 ml of ice-cold water and then extracted with two times
300 ml of ethyl acetate. The combined organic phases are
washed with an aqueous sodium hydrogencarbonate solution
to pH 7-8. After evaporation of the ethyl acetate, 515 g of
crude product of stage 2 (methyl 3-(isopentyloxy )pentanoate)
are obtained i.e. a yield of 81.6%.

Third Stage:

623 g (3.08 mol) of crude product of stage 2, 1750 ml (43.5
mol) of methanol and 233 g (3.39 mol) of 85% potassium
hydroxide and stirred at 55° C. for 12 hours.

When the reaction is complete, the methanol is evaporated
and the medium is acidified to pH 4-5 with a dilute aqueous
hydrochloric acid solution.

The medium is extracted with two times 500 ml of ethyl
acetate. The organic phases are combined and the ethyl
acetate is removed by evaporation, resulting in 520 g, i.e. 90%
yield, of product of stage 3 (3-(isopentyloxy)pentanoic acid)
with a purity of 98%.

Fourth Stage:

372 g (1.94 mol) of crude product of stage 3 and 465 g (3.89
mol) of thionyl chloride are stirred at 55° C. for 4 hours. When
the reaction is complete, the thionyl chloride is evaporated,
resulting in 380 g, i.e. a yield of 95.7%, of product of stage 4
(3-(isopentyloxy)pentanoyl chloride) having a purity of
95.5%.

Fifth Stage:

2500 ml of toluene, 450 ml (3.23 mol) of triethylamine,
280 ml (4.22 mol) of dimethylamine and 510 g (2.36 mol) of
crude product of stage 4 are mixed at ambient temperature for
15 hours.

When the reaction is complete, the triethylammonium
chloride formed is removed by filtration and washed with two
times 300 ml of toluene. The toluene phases are combined and
the toluene is removed by evaporation.

The product is subsequently washed with an aqueous
sodium hydrogencarbonate solution to pH 7-8 and extracted
with ethyl acetate.

The ethyl acetate is removed by evaporation and the prod-
uct is purified by fractional distillation (boiling point: 105°
C./100 Pa).

400 g of product of stage 5, 3-isopentyloxy-N,N-dimeth-
ylpentanamide, are obtained, i.e. a yield of 79%, with a purity
0f 98.3%.

Example 2

Preparation of CH;—CH,—CH(OMe)-(CH,)—
CONMe,

The preparation is carried out in a similar way to example
1, the isoamyl alcohol being replaced with methanol.
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Example 3

Preparation of CH;—CH,—CH(OCyclo)-(CH,)—
CONMe,

The synthetic route is as follows:

OH
0
AN N R4NOT
+ EaASC N
Mw: 81.12
Mw: 100.16
0
MeOH
CN H2S04
Mw: 181.27
: ~0 o
\)\)‘\O/
Mw: 214.30
0
o
O T~ MeNH
CH30Na

~L
9

First Stage:

1100 ml (10.200 mol) of cyclohexanol and 28 g (0.067
mol) of Triton B (benzyltrimethylammonium hydroxide) are
charged under a nitrogen blanket. 800 g (9.862 mol) of 2PN
(2-pentenenitrile) are slowly charged while maintaining the
temperature at 20x£5° C. and then the mixture is maintained at
ambient temperature for 38 hours while monitoring the reac-
tion by gas chromatography. The conversion obtained is
approximately 60% for the main compound. The catalyst is
neutralized by the addition of acetic acid and then the inter-
mediate is isolated by distillation under reduced pressure.

560 g of product of stage 1 (3-(cyclohexanoxy )pentaneni-
trile) are obtained with a purity of greater than 90%.
Second Stage:

1325 ml (33.10 mol) of methanol, 358 ml (6.62 mol) of
concentrated sulfuric acid with a density of 1.84 and 600 g
(3.31 mol) of product of stage 1 are mixed and brought to
reflux (80° C.) with stirring for 12 hours.

When the reaction is complete, the medium is poured onto
1500 ml of ice-cold water and then extracted with two times
300 mol of ethyl acetate. The combined organic phases are
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washed with an aqueous sodium hydrogencarbonate solution
to a pH 7-8. After evaporation of the ethyl acetate, 534 g of
crude product of stage 2 (methyl 3-(cyclohexyloxy)pen-
tanoate) are obtained. This intermediate is then distilled under
reduced pressure to produce 497 g of product having a purity
of greater than 90%, i.e. a yield of 70.2%.

Third Stage:

284.5 g ofa 46% solution of N,N-dimethylamine in metha-
nol (2.93 mol of DMA) are charged to a 11 reactor. This
solution is cooled to 0° C.+2° C.

The condenser of the reactor is supplied with aqueous
glycol solution at 2° C.

The following are introduced onto the solution of N,N-
dimethylamine in methanol:

573 g of methyl 3-(cyclohexyloxy)pentanoate (2.68 mol)

obtained at the conclusion of the second stage,

22.9 g of solution of CH;ONa in methanol (strength of the

solution 25% by weight).

The CH;ONa is introduced over 5 minutes with vigorous
stirring.

The temperature of the reaction mass is brought to the
temperature of 25° C. over 2 hours.

The progress of the reaction is monitored by GC analysis.

Degree of conversion %

Maintenance at 25° C. for 3 h 31.67
Maintenance at 25° C. for 27 h 68.33
Maintenance at 25° C. for 46 h 72.75
Maintenance at 25° C. for 118 h 93.78

Additions of CH;ONa and of N,N-dimethylamine are car-
ried out at the following times:

Time (h) Addition
29 32.7 g of DMA in methanol (strength 37.5%)
46 79.7 g of DMA (introduction at 0° C.)
52 5 g of CH30Na in methanol (strength of the

solution 25% by weight)

Isolation of the Product

The treatments described in detail below are carried out:
Removal of the DMA:

The excess DMA and a portion of the methanol are distilled
off under reduced pressure (P<30 mbar) at a temperature of
less than 25° C.

weight distilled 293 g.

Neutralization of the Catalyst:
addition of 50 g of water and then of 356 g of aqueous
hydrochloric acid solution (3.4%).

The final pH of the aqueous phase is 7.01.

The aqueous phase is separated by settling and the organic
phase is washed with 300 g of water.

Drying of the Organic Phase:

120 g of cyclohexane are added to the organic phase and the
mixture is concentrated under partial vacuum (pressure <21
mbar/bulk temperature <50° C.).

Reaction mass obtained: 533.8 g of a pale yellow solution.
Its composition is as follows:

CH,—CH,—CH(OCyclo)-(CH,)—CONMe,: 87.69%
Methy! 3-(cyclohexyloxy)pentanoate: 7.43%
Impurities: 4.88%
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The molar yield is 76%.
Purification

987 g of the reaction mass obtained according to the above
protocol are purified by topping.
Topping Conditions: 5

pressure <2 mbar

bulk temperature from 25 to 90° C.

temperature of the distillates from 25 to 76° C.

34

The Formulations Comprise:

the active principle, in an amount by weight (of active
material) shown in the table below,
10% by weight of surfactant Alkamuls® RC, sold by

Rhodia,

and, as solvent, the remainder of compound of the

examples.

The examples 4 are comparative examples, where use is

made, as solvent, of the product Rhodiasolv® ADMA 10,

weight distilled 240 g Rhodia (Asia Pacific region): Solvent alkyldimethylamide.

—_
<

Reaction mass obtained: 729 g of a pale yellow solution. It
is 93% composed of CH,—CH,—CH(OCyclo)-(CH,)
CONMe,

Examples 4 to 7
Uses as Solvents

Plant-Protection Formulations
20
Formulations of various plant-protection active principles,
of'emulsifiable concentrate (EC) type, are prepared by mixing
the ingredients.

The following tests are carried out:

Visual observation at 25° C.—The appearance of the for-
mulation is recorded and possibly the presence of crys-

tals is registered.

Visual observation at 0° C.—The formulation is placed at
0° C. for 7 days and the appearance of the formulation is
recorded and possibly the presence of crystals is regis-
tered (CIPAC test MT 39).

Visual observation at 0° C. with nucleation: A crystal ofthe
active material is introduced into the formulation which
has spent 7 days at 0° C. for nucleation and the formu-
lation is again placed at 0° C. for 7 days. The appearance
of the formulation is recorded and possibly the presence
of crystals is registered.

Appearance
Appearance  Appearance at 0° C. with
Example Solvent Active principle at 25° C. at0° C. nucleation
4.1C Rhodiasolv ®  Alachlor - 48% Clear Crystals Crystals
ADMA 10
4.5C Rhodiasolv ®  Triadimenol 23% Clear Clear Crystals
ADMA 10
4.6C Rhodiasolv ®  Trifluralin 40% Clear Clear Crystals
ADMA 10
4.7C Rhodiasolv ®  Oxyfluorfen 22% Clear Clear Crystals
ADMA 10
4.11C  Rhodiasolv ®  Propoxur 20% Clear Clear Crystals
ADMA 10
5.1 Example 1 Alachlor - 48% Clear Clear Crystals
5.2 Example 1 Phenmedipham - 16% Clear Clear Clear
53 Example 1 Propanil - 36% Clear Clear Clear
54 Example 1 Tebuconazole - 25% Clear Clear Clear
5.9 Example 1 Alpha-cypermethrin 10% Clear Clear Clear
6.1 Example 2 Alachlor - 48% Clear Clear Crystals
6.3 Example 2 Propanil - 36% Clear Clear Clear
6.4 Example 2 Tebuconazole - 25% Clear Clear Clear
6.5 Example 2 Triadimenol 23% Clear Clear Clear
6.6 Example 2 Trifluralin 40% Clear Clear Clear
6.7 Example 2 Oxyfluorfen 22% Clear Clear Clear
6.8 Example 2 Chlorpyrifos 40% Clear Clear Clear
6.9 Example 2 Alpha-cypermethrin 10% Clear Clear Clear
6.11 Example 2 Propoxur 20% Clear Clear Clear
7.1 Example 3 Alachlor - 48% Clear Clear Clear
7.2 Example 3 Phenmedipham - 16% Clear Clear Clear
73 Example 3 Propanil - 36% Clear Clear Clear
74 Example 3 Tebuconazole 25% Clear Clear Clear
7.5 Example 3 Triadimenol 23% Clear Clear Clear
7.6 Example 3 Trifluralin 40% Clear Clear Clear
7.7 Example 3 Oxyfluorfen 22% Clear Clear Clear
7.8 Example 3 Chlorpyrifos 40% Clear Clear Clear
7.9 Example 3 Alpha-cypermethrin 10% Clear Clear Clear
7.10 Example 3 Difenoconazole 25% Clear Clear Clear
7.11 Example 3 Propoxur 20% Clear Clear Clear
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Example 8

Formulation of Tebuconazole

The following EC formulation is prepared:

Tech. tebuconazole, 97% 258 g/l
Solvent of example 3 608 g/l
Geronol ® TBE-724 (surfactant, Rhodia) 150 g/l

The properties of the formulation are evaluated after the
preparation:
Density at 20° C.: 1.016
pH (5% solution): 6.3
Emulsification (CIPAC test, at a concentration of 1% at 30°
C., after 24 hours

A D C

Ot O O

Emulsification (CIPAC test, at a concentration of 5% at 30°
C., after 2 hours

A D C

Ot O O

Appearance at 0° C.: Hazy solution, becoming clear at
ambient temperature

Appearance at 54° C.: Clear solution

The properties of the formulation are evaluated after 14

days at 54° C.:

pH (5% solution): 5.1

Emulsification (CIPAC test, at a concentration of 1% at 30°
C., after 4 hours

A

Ot O O

Emulsification (CIPAC test, at a concentration of 5% at 30°
C., after 4 hours

A

Ot O O

Appearance at 0° C.: Hazy solution, becoming clear at
ambient temperature
Appearance at 54° C.: Clear solution

What is claimed is:
1. An ether-amide compound having the following formula

(:
R9R®C(OR})—CHR*—CONRZR? 0]
wherein:

R% R’ and R, which may be identical or different, are
each a hydrogen atom or a linear or branched alkyl
radical, wherein at least one R, R? and R¢ is other
than a hydrogen atom,
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R!is anR" or -(AO),R" radical, wherein

R" is a hydrocarbon radical having an average num-
ber of carbon atoms ranging from 1 to 36 which are
saturated or unsaturated, linear or branched,
optionally cyclic and optionally aromatic, with the
proviso that said aromatic radicals may contain a
heteroatom in an aromatic ring,

the radicals AO, which may be identical or different,
are each a radical of formula —CH,—CH,—0O—,
—CHMe-CH,—O— or —CH,—CHMe-O—,

n is an average number greater than or equal to 0,

R? and R?, which may be identical or different, are each
selected from among methyl, ethyl, propyl (n-pro-
pyl), isopropyl, n-butyl, isobutyl, n-pentyl, amyl,
isoamyl, hexyl or cyclohexyl radicals or may together
form, with the nitrogen atom from which they depend,
a morpholine, piperazine or piperidine heterocycle.

2. An ether-amide compound as defined by claim 1,
wherein the total number of carbon atoms therein, excluding
the R!, R? and R? radicals, is 4, 5 or 6.

3. An ether-amide compound as defined by claim 1,
wherein:

R°=H and R®=H, or

R°=Me and R®=H, or

R°=H and R*=Me.

4. An ether-amide compound as defined by claim 1,
wherein R? is a methyl or ethyl radical.

5. An ether-amide compound as defined by claim 1,
wherein:

R°=H and R?=H and R*=Et, or

R°=Me and R®=H and R*=Me, or

R°=H and R*=Me and R*=Me.

6. An ether-amide compound as defined by claim 1,
wherein R? and R? are each a methyl radical.

7. An ether-amide compound as defined by claim 1,
wherein R' is selected from the group consisting of methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, n-pentyl, isopen-

tyl, isoamyl, n-hexyl, cyclohexyl, n-octyl, isooctyl, 2-ethyl-
hexyl, tridecyl, phenyl and benzyl radicals.

8. An ether-amide compound as defined by claim 1, having
a melting point of less than or equal to 20° C.

9. An ether-amide compound as defined by claim 1, having
one of the following formulae:

Z

\M
P

Z

/Y\(
W\
Y
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10. A process for the preparation of an ether-amide com-
pound as defined by claim 1, comprising conversion of an
alkenenitrile having the formula (I')

RR®C=CR*—CN @).

11. The process as defined by claim 10, wherein said con-
version comprises the following stages:
stage 1): the alkenenitrile of formula (I') is reacted with an
alcohol of formula R'—OH to obtain an ether-nitrile of
formula (IT')

RR®’C(OR})—CHR*—CN (I

stage 2): the—CN group of the ether-nitrile is converted to
an amide group, to obtain a compound of formula (I).
12. The process as defined by claim 11, wherein stage 1) is
carried out in the presence of a base.
13. The process as defined by claim 11, wherein stage 2)
comprises the following stages:
stage 2a): the —CN group is converted to the —COOH or
—COOR' group, wherein R' is a C,-C, alkyl radical,
stage 2b): the —COOH or —COOR!' group is converted to
the —CONRZR? group employing an amine of formula
HNRZR?, to obtain a compound of formula (I).
14. The process as defined by claim 13, wherein stage 2)
comprises the following stages:

10
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2a'") the —CN group is converted to the —COOH group
directly by hydrolysis or by forming a —COOR' group
and then by hydrolyzing,

2b") the —COOH group is converted to the —CONRZR?

group directly by reaction with an amine of formula
HNRZR? or by forming a —COCI group and then by
reacting with an amine of formula HNR>R?, to obtain a
compound of formula ().

15. The process as defined by claim 13, wherein stage 2)
comprises the following stages:

2a") the —CN group is converted to the —COOR' group,

2b") the —COOR' group is converted to the —CONR?R?

group employing an amine of formula HNR?R?, to
obtain a compound of formula (I).

16. A surfactant, solvent, cosolvent, stripping agent, crys-
tallization inhibitor, cleaning agent, degreasing agent, plasti-
cizing agent or coalescence agent, comprising an ether-amide
compound as defined by claim 1.

17. A plant-protection formulation, a cleaning formulation,
a stripping formulation, a degreasing formulation, a lubricat-
ing formulation, a coating formulation, a pigment or ink
formulation or a plastic formulation, comprising an ether-
amide compound as defined by claim 1.
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